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The  Influence  of  Weight  of  Gov- 
ernor Balls  on  the  Speed  and  Economy  of  a 
Simple  Corllee  Engine. 

..INTRODUCTIOH.. 

The  aim  of  this  thesis  Is  the 
exact  determination  of  the  effect  on  the 
economy  and  the  speed  of  a  simple  Corliss 
engine  with  a  fiyball  governor,  when  the 
weight  of  the  governor  balls  is  varied, 
and  the  brake  horse  power  output  is  kept 
constant.  The  distance  of  the  centers  of 
gravity  of  the  balls  to  the  pivot  of  rota- 
tion, and  the  steam  pressure  are  also  kept 
constant. 

A  series  of  six  runs  was  made, 
each  run  with  a  different  weight  of  gover- 
nor ball.  Bach  run  was  of  thirty  minutes 
duration,  during  which  time  observations 
of  speed,  steam  consumption,  power  output, 
fiind  position  of  running  of  governor  were 
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observed  at  regular  Intervals.     Check  runs 
vere  made  where  the  e^act  result  was  doubt- 
ful.    Balls  of  the  following  weights  were 
used.     16.25#,    25.0,    88.5,    31.5  and  35  lbs. 
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..DESCRIPTIOH.. 

The  engine  upon  which  these  tests 
were  made  Is  a  simple  horizontal  Corliss 
▼alve  engine;  built  by  the  Chalmers  Company 
of  Milwaukee,  Wisconsin.  The  cylinder  has 
a  bore  of  nine  Inches  and  a  length  of  twenty 
four  Inches.  The  governor  of  the  engine  Is 
of  the  common,  loaded,  flyball  type  with 
safety  attachment*  The  engine  Is  equipped 
with  a  Wheeler  surface  condenser,  Frony  brake 
and  attached  revolution  counter.  It  la  ra- 
ted at  twenty-five  (£5)  horse  power. 

...UETEOD... 

The  engine  was  run  at  a  constant 
steam  pressure  of  75#  per  square  Inch,  ex- 
hausting at  atmospheric  pressure  Into  a 
surface  condenser.  It  was  allowed  to  run 
for  approximately  fifteen  minutes  before 
eeu^h  test  run  was  made;  so  as  to  assure 


.4. 


constancy  of  conditions.     The  "no  load" 
speed  Has  observed  and  the  plane  of  re- 
volution of  governor  balls  marked  on  the 
chart,  eirranged  so  as  to  receive  a  mul- 
tiplied movement  of  governor  balls  of 
4:1  by  means  of  a  lever  arrangement  shown 
in  photograph. 

The  brake  load  was  applied 
gradually  until  twenty-five  horse  power 
was  developed.     The  period  of  "hunting" 
of  the  governor  was  observed.     On  the  re- 
sumption of  C(mstancy  of  conditions  the 
actual  run  was  begun.     Indicator  cards  were 
taken  at  intervals  of  five  minutes,   and 
observations  of  speed  taken  every  two  min- 
utes.    The  chart  showing  the  movements  of 
the  governor  during  the  run  was  obtained. 
On  the  completion  of  the  thirty  minute  run, 
the  condensed  steam  was  weighed  and  the 
weight  recorded. 


.6. 


Aa  ateeun  was  slowly  admit- 
ted  to  the  cylinder  the  engine  gradually 
accelerated  up  to  a  point  where  it  seemed 
euddently  to  begin  to  race.  The  governor 
halls  rose  to  their  highest  position  possi- 
ble and  the  steam  was  cut  off  correspond- 
ingly. The  engine  then  reduced  in  speed 
and  the  governor  "hunted"  for  a  short  period 
and  finally  settled  in  one  definite  position. 
The  "no  load"  speed  was  determined  while 
the  engine  ran  thus  constantly.  As  the 
load  was  gradually  applied,  the  governor 
balls  lowered  slowly  but  with  some  fluctua- 
tion. 

.  .DISCUSSIOir.. 

The  fluctuation  was  more 
pronounced  with  the  light  balls;  which  fact 
indicates  that  the  lighter  the  ball  the 
more  sensitive  is  the  governor.  The  places 
of  revolution  of  the  heavier  balls  on 
"no  load"  and  "full  load"  are  lower  than 
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that  of  the  lighter  balls,  shoving  that 
the  cut  off  must  come  later.  The  speed 
of  rotation  of  the  engine  vas  slower  with 
the  heavier  balls  on  the  gov^'nor,  but  the 
brake  load  vas  proportionately  greater  so 
that  the  brake  horse  pover  remained  con- 
stant* 

The  mechanical  efficien- 
cy and  the  economy  of  the  engine  did  not 
yary  according  to  any  dlscemable  lav;  as 
is  evident  upon  the  inspection  of  the  log 
sheet.  The  "no  load"  speed  is  perceptibly 
greater  than  the  full  load"  speed  for  a 
given  weight  of  governor  ball.  The  "no 
load"  speeds  varies  the  same  as  the  "full 
load"  speeds  for  any  two  different  sets  of 
balls.   The  speed  of  the  engine  remained 
preujtlcally  constant  throughout  each  run, 
after  the "settling"  of  the  governor.  Any 
slight  change  in  steam  pressure  vas  readily 
observed  by  means  of  the  oscillatory  action 
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of  the  arm  on  the  governor.  The  curves  drawn 
show  clearly  the  relations  between  weight 
of  governor  "ball  and  speed  and  weight  of 
governor  ball  eoid  brake  load* 

The  conclusions  to  be  drawn 
from  this  test  are  that  the  speed  of  the 
engine  is  affected  by  a  variation  of  weight 
of  governor  ball*  The  variation  seems  to 
follow  a  definite  law,  almost  a  straight 
line  law*  The  heavier  the  governor  balls, 
the  slower  will  be  the  speed  of  the  engine 
with  relative  increase  in  torque*  The  me- 
chanical efficiency  and  economy  are  effect- 
ed by  a  variation  of  the  weight  of  governor 
ball,  but  not  according  to  any  law.  The  In- 
finite number  of  variables  such  as  bearing 
friction,  quality  of  steam,  slight  varia- 
tions in  lost  motion  in  machinery,  etc* 
have  their  influence^  no  doubt, upon  the  me- 
chanical efficiency  and  the  steam  consump- 
tion. 
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The  curves  succeeding  on  page 
nine  are  thoae  described  by  lever  arm 
multiplying  device  attached  to  the  verti- 
cal moving  spindle  of  the  governor.  The 
curve  Is  marked  for  the  size  of  ball  on 
governor.  The  points  marked  Ai  A2  etc. 
Indicate  the  position  the  governor  as- 
sumed after  "settling",  with  the  engine 
running  with  "no  load".  Points  marked 
Bi  Bg  etc.  show  position  of  gova*nor  when 
engine  was  developing  full  horse  power* 
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